Abstract: This study investigates the effect of tactile stimulation on consciousness and vital signs in patients with traumatic brain injury (TBI) in ICUs. A clinical trial was conducted on 60 patients with TBI admitted to ICUs in three hospitals in Qazvin, Iran, in 2016. Study results show that tactile stimulation increased the level of consciousness and decreased the systolic BP, diastolic BP, and respiratory rate in these patients.
Patients with traumatic brain injury (TBI) admitted to the ICU experience multiple stressors related to environmental factors, intensive therapeutic interventions, and surgery. The limited meaningful sensory stimuli of the ICU can result in sensory deprivation, while the increased lights and noise present in the ICU can result in sensory overload. These environmental conditions can lead to perceptual, cognitive, and emotional disorders and cause psychological imbalances in patients. 1, 2 According to studies conducted on this topic, hospitalization in the ICU is stressful to patients. [3] [4] [5] Spending time in an unknown environment apart from family, such as an ICU, contributes to patients' anxiety and stress levels, consequently affecting their vital signs. 1, 6 In fact, ICU admission has been linked to complications such as anxiety, pain, fear of an unknown environment, hemodynamic instability (hypertension, tachycardia, and tachypnea), and reduced levels of consciousness and Glasgow Coma Scale (GCS) scores. 7 Some estimated 69 million individuals experience TBI from all causes each year, with the Southeast Asian and Western Pacific regions experiencing the greatest overall burden of disease. 8 Head injury following road traffic collision is more common in low-and middle-income countries, and the proportion of TBIs secondary to road traffic collision is likewise greatest in these countries. Meanwhile, the 20 l Nursing2018Critical Care l Volume 13, Number 6 www.nursingcriticalcare.com Tactile stimulation improves consciousness and vital signs in patients with traumatic brain injury estimated incidence of TBI is highest in regions with higherquality data, specifically in North America and Europe. 8 Recent medical and technological advances and improvements in healthcare have reduced TBIrelated mortality. Unfortunately, TBI-related morbidity has not improved. An estimated 5.3 million Americans alone are living today with a disability related to TBI. 9 Patients with severe TBI, defined by a GCS score less than 9, are optimally managed in a specialized neurotrauma center with neurosurgical and neurocritical care support and the use of guidelines-based standardized protocols. 10, 11 Implementing a structured sensory stimulation program could help facilitate the recovery process in these patients and prevent sensory deprivation. This may include visual, auditory, tactile, olfactory, taste, and balance stimulation. Planned sensory stimulations should be applied in the early stages of TBI for maximum benefit. 12 These noninvasive, nonpharmacologic, and costeffective interventions can enhance medical care. 13 Tactile stimulation is an intrinsic component of nursing care and is considered a foundation of patient care. 14 Tactile stimulation, quiet speech, and nonverbal communication produce feelings resulting from the stimulation of tactile sensors in the skin, which are then analyzed and processed in the brain. Nonverbal communication is one of the most effective communication methods. [14] [15] [16] [17] Tactile stimulation can engender positive feelings such as relaxation, safety, and affection, as well as negative feelings such as anger and aggression.
With the goals of improving patient care and decreasing hospital length of stay, the authors conducted a study evaluating the effect of tactile stimulation on the level of consciousness and vital signs in patients with TBI admitted to the trauma ICU in the three hospitals affiliated with the Social Welfare Organization and medical universities in Qazvin, Iran. This article outlines the authors' study methods and results.
Literature review
The authors conducted a literature review on previous related research. Tactile stimulation is complementary to medical treatment; general relaxation and pain relief are among its major benefits. 18 Sensory stimulation activates the neural network and prevents sensory deprivation, which prolongs the recovery process. 19 A study by Souri Lakie and colleagues indicated that tactile stimulation improved respiratory status and increased oxygen saturation. 14 Results of a landmark study by Wilson and colleagues on the effect of monomodal and multimodal sensory stimulation in comatose patients showed no significant changes in patients who received monomodal stimulation, whereas patients receiving multimodal stimulation could open their eyes and voluntarily move their limbs. 20 A study by Moattari and colleagues showed tactile stimulation could increase patients' levels of consciousness. 21 Because an increased level of consciousness is considered an indicator of disease improvement process in critically ill patients, particularly those with TBI, any intervention or care that can increase the level of consciousness in such patients can improve the patient's prognosis. Onset of tactile stimulation in the first 72 hours after the injury is essential to the patient's recovery, quality of life, and long-term prognosis. 22 Evidence indicated that providing regular sensory stimulation decreased the risk of sensory deprivation by reducing the duration of ICU hospitalization and stress levels. 22, 23 Results of a study by FakhrMovahedi and colleagues on the effect of touch on the vital signs of agitated patients undergoing mechanical ventilation indicated that performing tactile stimulation at the patient's wrist significantly decreased the systolic BP, heart rate, and respiratory rate; however, the stimulations had no effect on the diastolic BP or body temperature. 18 In a study by Abdi and colleagues on the effect of foot massage on the level of consciousness of comatose patients with TBI, results indicated that massage increased the level of consciousness by 5 points on the GCS. 24 No evidence yet indicates the hazards of sensory stimulation programs used to improve level of consciousness. 25 Patients in the intervention group received tactile stimulation to the palm and wrist bilaterally for 5 minutes twice a day-at 1100 and 1700-for the first 5 days of ICU hospitalization. Patients in the control group received only routine ICU care. Five minutes before performing tactile stimulation in the intervention group, the authors measured and recorded the level of consciousness and vital signs of patients in both the intervention group and control group, including BP, heart rate, and respiratory rate, using an electronic monitoring device. The authors also measured patients' body temperatures using a tympanic thermometer and levels of consciousness using the GCS. In the intervention group, researchers then slowly encircled the patients' wrists with their fingertips without applying any pressure. They also touched the patients' hands from wrists to fingertips. Tactile stimulation was applied for a total of 5 minutes. Immediately after the intervention, level of consciousness and vital signs were measured again in both groups. 6 In addition to the preintervention and postintervention measurements, the level of consciousness and vital signs of patients in both groups were taken every 2 hours, as per hospital policy.
Methods
The authors analyzed data in this study using SPSS V21.0. The authors used a paired t test to compare the status of patients in the intervention group before and after the intervention, and an independent t test to compare the results of the intervention and control groups.
Results
Out of 60 subjects in the study, 13 (21.7%) were female and 47 (78.3%) were male. In the intervention group, 3 (10%) were female and 27 (90%) were male. In the control group, 10 (33.3%) were female and 20 (66.7%) were male.
The mean age of the patients in the intervention group was 39.1 ± 15.67 years and ranged from 21 to 75 years. The mean age of the patients in the control group was 43.87 ± 12.3 years and ranged from 71 to 91 years; according to the results of the independent t test, no significant difference was observed between the intervention and control groups.
Study results indicated that the mean GCS score of the 30 intervention group patients increased from day 2 of the intervention. According to the results of the independent t test, tactile stimulation had a positive and significant effect on the GCS score (P = .0001) and level of consciousness in the intervention group (P = .001).
The intervention group mean heart rate decreased as much as 4.47 beats per minute. The mean systolic BP in the intervention group decreased during the intervention by 9.1 mm Hg. The mean diastolic BP of the patients in the intervention group decreased during the intervention by 10.63 mm Hg. The mean respiratory rate also decreased in the intervention group by 0.6. The mean body temperature did not change in both the intervention and control groups. According to the results of the independent t test, a significant difference was observed between the groups (P < .05).
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Discussion and limitations
The results of this study show that tactile stimulation increased the level of consciousness and improved vital signs in patients with severe TBI, confirming the positive effects of tactile stimulation on the level of consciousness and vital signs in patients with TBI hospitalized in the ICU. Although the use of tactile stimulation was previously evaluated in various studies in the authors' literature review, no study was found that addressed the simultaneous effect of tactile stimulation on vital signs and level of consciousness.
Limitations of the study included its small sample size and single geographic location. The authors recommend further studies on patients with different diagnoses, in different healthcare environments, and with larger sample sizes.
Conclusion
Tactile stimulation can increase the level of consciousness and improve vital signs of patients admitted to the ICU with severe TBI. The study results support the use of tactile stimulation as a complementary therapy and support educational programs for nursing staff on using tactile stimulation and its benefits for patient recovery. ■
